Formation of novel hydrophobic complexes between cationic lipids and plasmid DNA.
An ability to generate a well defined lipid-based carrier system for the delivery of plasmid DNA in vivo requires the characterization of factors governing DNA/lipid interactions and carrier formation. We report that a hydrophobic DNA/lipid complex can be formed following addition of cationic lipids to DNA in a Bligh and Dyer monophase consisting of chloroform/methanol/water (1:2.1:1). Subsequent partitioning of the monophase into a two-phase system allows for the extraction of DNA into the organic phase. When using monovalent cationic lipids, such as dimethyldioctadecylammonium bromide, dioleyldimethylammonium chloride, and 1,2-dioleyl-3-N,N,N-trimethylaminopropane chloride, greater than 95% of the DNA present can be recovered in the organic phase when the lipid is added at concentrations sufficient to neutralize DNA phosphate charge. When the polyvalent cationic lipids 2,3-dioleyloxy-N-[2(sperminecarboxamido)ethyl]-N,N-dimethyl- 1- propanaminium trifluoroacetate and diheptadecylamidoglycyl spermidine are used, efficient extraction of the DNA into the organic phase is also achieved when the charge ratio between lipid and DNA is approximately equal. Formation of the hydrophobic DNA complex can only be achieved with cationic lipids. In the absence of added cations or in the presence of excess Ca2+, L-lysine, or poly(L-lysine), 100% of the DNA is recovered in the aqueous fraction. The monovalent cationic lipid/DNA complexes can also be prepared in the presence of detergent; however, low concentrations of NaCl (< 1 mM) lead to dissociation of the complex. Importantly, these results clearly demonstrate that cationic lipid binding does not lead to DNA condensation. The methods described, therefore, enable DNA/lipid complexes to be characterized in the absence of DNA condensation.(ABSTRACT TRUNCATED AT 250 WORDS)